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I. Introduction
Economists have noted that technological changes and rising wages of women have reduced household specialization and gains from marriage based on complementarities in production. As a result, household specialization does not appear to be sufficient in many couples to be the primary source of marital surplus. Previous researchers have proposed that joint consumption of household public goods and leisure are another source of marital surplus (Lam, 1988; Stevenson and Wolfers, 2007; Lundberg, 2012) . Therefore, we might think of the stock of married couples as a mix of those who generate their marital surplus largely through complementarities in production and those who generate their marital surplus largely through complementarities in consumption.
To the extent that complementarities in consumption are an important source of marital surplus, one potential measure of interest is the joint time consumption of married couples. For instance, Fisher et al. (2007) analyze time diary data spanning more than 40 years and show that over time married couples have increased the time spent together in various activities. Using data from the American Time Use Survey (ATUS) [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] , this paper specifically tests whether couples that engage in less specialization (are more similar in hours of market work) spend more time together, which would be consistent with a model in which they generate more gains from joint consumption. This paper specifically focuses on joint time consumed with spouse on non-working weekend days. Much of the existing literature on couple time use has focused on couple's synchronization of work hours on workdays, and time use allocations between market work, household production and leisure on a given day. Relatively little work has focused on the amount of time couples actually spend together, and what little there is has also tended to focus 2 on workdays. In contrast, we specifically study days on which married individuals report no market work. This approach, we argue, allows us to analyze behavior more fundamentally related to preferences, rather than outcomes that reflect constraints imposed by different flexibility in work hours for people with different labor market characteristics.
Our primary analysis focuses on dual-earner couples. Among married dual-earner couples, we find that couples with a greater difference in weekly hours of work between husband and wife spend less time together on non-working weekend days. Specifically, a couple in which one spouse works 20 hours a week more the other is predicted to spend 27.2 fewer minutes together on a non-working weekend day compared to spouses with equal work hours. This is about 56% of the effect of having a child on couple time together. When the analysis is stratified by the age of youngest child, we find no evidence of this relationship for couples whose youngest child is 12 or under, but that the relationship between specialization and joint time consumption does exist for couples with older children and for couples with no children living at home.
Importantly, we find that the relationship between specialization and couple time together is quite symmetric between couples in which the husband works greater hours and couples in which the wife works greater hours. Greater specialization is associated both with less joint time in household production and less joint time in leisure. The magnitude of the relationship is weaker when non-working spouses are included in the sample.
The remainder of the paper is organized as follows: Section II reviews the literature and discusses the predicted relationship between specialization and couples' time together; Section III describes the ATUS data and our sample; Section IV describes the empirical specifications and Section V discusses the results.
II. Marital Surplus and Couples' Time Together.
In a model of marriage in which marital surplus is generated by production complementarities and gains from specialization, there are larger gains to marriage when individuals with high relative returns to market work marry spouses with low relative returns to market work, in other words, negative assortative matching on market wages (Becker, 1981 ). An alternative source of marital surplus is complementarities in consumption, which can result from risk pooling, joint consumption of household public goods (such as children) and the direct utility of time spent together. In the latter case, larger gains to marriage are generated when individuals match with spouses with similar preferences for consumption (Lam, 1988; Lundberg, 2012) .
Couples who generate marital surplus through specialization and exchange do not necessarily need to like each other or enjoy spending time together in order for the utility in the married state to dominate utility in the unmarried state.
1 In contrast, couples that engage in relatively little specialization likely require compatibility of preferences and positive utility from joint consumption in order to generate sufficient marital surplus. Lundberg (2012) analyzes the effect of personality traits on selection into marriage using the German Socio-economic Panel Study. She finds that among older cohorts, personality traits affect selection into marriage very differently for women and men, consistent with gender specialization in marriage. For example, agreeableness increases marriage for women, but decreases it for men. This is consistent with selection into marriage of women who are nurturing and men with earnings 4 power. In contrast, for younger cohorts, she finds no difference between men and women in how personality predicts marriage. This is consistent with marital surplus generated from joint consumption, rather than specialization.
In this paper, we test whether couples that are less specialized, as measured by differences in weekly hours of work, do in fact spend more time together. While surprisingly little research has used differences in hours of market work as a dependent or independent variable, Lundberg and Rose (1999) study changes in specialization, as measured by the differences in hours of work, following the birth of a child using the Panel Study of Income Dynamics. They find that specialization increases with the birth of the first child, but less so for couples who eventually divorce.
A. Prior research on married couple time use
In the literature on couples' time use, much of the previous work on couples' joint time use has focused on the synchronization of work activities, meaning whether couples adjust the timing of the work activities to increase the amount of time they are simultaneously away from work. Sullivan (1996) , Hamermesh (2002) , and Jenkins and Osberg (2005) find evidence that couples prefer to synchronize their work activities. Using data from the May CPS Supplements, Hamermesh (2002) found that in the 1970s the degree of work time synchronization was increased much more by an increase in the wife's wage than the husband's, but in the 1990 the effects were essentially equivalent. He also found that increases in the husband's or wife's hours of work produce equivalent reductions in the degree of synchronization. Hamermesh was only able to determine whether or not couples were at work at the same time. He could not determine whether or not the couples were spending their time together when they were not at work.
Hallberg (2003) If it is the case that couples with greater specialization on average have greater marital surplus than couples who do not specialize (so that specialized couples are on a higher indifference curve than couples who do not specialize), then it could be the case that specialized couples enjoy as much joint consumption and joint time as non-specialized couples. Once again,
we should not observe a negative relationship between specialization and joint time.
If, however, non-specialized couples have greater average marital surplus than specialized couples, this could cause us to overstate the negative relationship between specialization and joint time. We consider it unlikely that specialized couples on average generate less marital surplus than non-specialized couples.
III. Data
The data While the ATUS provides very detailed activity codes, we categorized all activities as market work, household production, leisure or personal care. For each activity an individual records in their time diary, we know whether the activity was conducted with their spouse. The exception is personal care activities (sleeping, grooming, etc), for which respondents are not asked who was with them during the activity. Because we do not have any information about how much of their personal care time was spent jointly with spouse, we ignore this category of time use when calculating couples' time together, focusing only on joint time in leisure and in household production.
We match the time use data to information from the CPS on the weekly hours of work and weekly earnings for the ATUS respondents and their spouses, as well as information on the number and ages of children in the household.
The full analysis sample contains individuals who are a) married, b) both husband and wife are ages 20-55, c) filled out the time diary on a weekend and d) did not perform any market 9 work on their diary day. 5 Ideally, we would like a sample of days on which neither spouse works, but unfortunately, only one member of the household fills out a time diary, so we do not know whether the spouse works on the time diary day. For that reason, we limit our sample to weekend days, as we expect that it is much less likely that the spouse worked if it is a weekend day. Of ATUS respondents who meet sample selection criteria (a)-(c) above, 63.8 percent of men and 75.7 percent of women report no market work on their weekend time diary day, indicating that men are somewhat more likely to work on weekends. Therefore, the married women who fill out the time diary and qualify for our analysis sample are more likely to have a husband who works on the time diary day than the married men who fill out the time diary and qualify for our analysis sample. In our analysis, we first focus on the subset of couples in our full sample who are dual-earner couples, defined as couples in which both the husband and wife report positive weekly hours of work. Table 1 reports sample means for the full sample as well as the dual-earner sample in which both spouses report non-zero weekly hours of work. On average, respondents report a considerable 468 minutes of time with spouse on their non-working weekend day off, 138 spent together in household production and 330 minutes spent together in leisure. Because the average respondent spends 326 total minutes on household production and 453 total minutes on leisure, this indicates that married individuals specialize more with regards to household production and engage in joint consumption for a higher fraction of their leisure time. The dual-earner sample, as expected, has higher work hours, higher combined weekly earnings, higher education and fewer children on average, but very similar mean time with spouse.
IV. Methods
The primary regression specification is: Following Lundberg and Rose (1999) , we use the difference in husband's and wife's hours of market work as our measure of specialization. Figure 3 is a histogram of our key independent variable for the dual-earner sample, the absolute value of the differences in husband's hours and wife's hours. Not surprisingly, there is a big spike at 0 for couples who work the same hours, mostly couples in which both spouses work 40 hours per week. The remaining sample is spread out between 0 and 80 hours, providing substantial variation for estimating the relationship.
Equation (1) estimates the effect of the absolute value of the difference in hours between husband and wife controlling for wife's hours. One concern is that the raw difference in hours between husband and wife is largely positive, and that the more appropriate interpretation of 1 β is the effect of higher husband's hours of work rather than an effect of being a more specialized couple. Figure 4 is a histogram of the raw difference between husband's hours and wife's hours for the dual-earner sample. It shows that while husband's hours exceed wife's hours for the sizeable majority of couples, there does appear to be sufficient mass below zero to estimate the effect separately for the case in which wife's hours exceeds husband's hours.
Therefore, in equation (2) we interact the absolute value of the difference in husband's and wife's hours with indicator variables for whether the husband's hours exceeds the wife's or the wife's exceeds the husband's. This allows us to estimate separate effects depending on whether it is the husband or wife who is more specialized in market work. 
A. Dual-earner couples
Column 1 of Table 2 reports the results from estimating equation (1) on the dual-earner sample. The coefficient on difference in husband's and wife's hours of work is -1.36 and is statistically significance. This indicates that a couple in which one spouse works 20 hours a week more than the other is predicted to spend 27.2 fewer minutes together on a non-working weekend day compared to spouses with equal work hours. Comparing the magnitude of this effect to the coefficient on the single child indicator reported in the same column, this is about 56% of the effect of having a child on couple time together. These results are consistent with a model in which couples that engage in greater specialization spend less time together.
What is additionally striking about the results in columns (1) is how few of the other variables in the model have a statistically significant effect on time spent with spouse. Couples in which the wife works more hours do spend less time together. The coefficient on female is large and highly significant. This is due to the fact, as discussed earlier, that men are more likely to work on the weekend than women. Therefore, the married women who fill out the time diary
and qualify for our analysis sample are more likely to have a husband who works on the time diary day than the married men who fill out the time diary and qualify for our analysis sample.
Having children reduces the time couples spend together, with couples with one child spending about 49 fewer minutes together than those with no children. Interestingly, while there is a big difference between couples who have children and those who do not, the effect of additional children is much smaller. While additional children further decrease the amount of time the couple spends together, the coefficients on the indicators for number of children are not statistically different from each other. Additionally, conditional on number of children, the effect of age of youngest child is statistically insignificant except for youngest child ages 6-8.
Other variables that we might think important: the wage difference between husband and wife, couple's weekly earnings, the wife's wage, husband's and wife's age and education, are largely insignificant. A doubling of husband's and wife's weekly earnings is associated with a mere 1 minute increase in time spent together. While other research suggests that couple time together on work days is higher for higher earning couples, in part due to their greater ability to 13 coordinate work schedules, the same does not appear to be the case for couples on non-working weekend days.
One concern with the ATUS data is that we only receive one spouse's report of time use, and therefore joint time with spouse. If we could observe both spouses' reports, the two reports of joint time with spouse could differ. If there is classical measurement error in our dependent variable, this does not generate any bias in our estimates. Previous research has shown that husbands and wives provide differing reports of husband's time in household production, but not differing reports of wife's time (Kamo, 2000; Lee and Waite, 2005) . It is possible that men and women systematically differ in their reports of joint time with spouse. To check whether this affects our estimates, in column 2 of Table 2 we interact the hours differential with indicators for whether the time diary report is from the male or female spouse. The two coefficients are fairly similar in magnitude and are not statistically different. Our findings are very similar regardless of whether the time diary was reported by the husband or by the wife.
Columns 3 and 4 report versions of the specification in column 2 in which joint time with spouse is separated into joint time in household production and joint time in leisure. For both categories of time use, joint time is lower for couples with less specialization, though the effects on joint leisure are somewhat larger. There are some differential effects between joint time in household production and leisure for some of the control variables. A larger wage differential between husband and wife does lower joint time in household production, but not in leisure.
Higher weekly hours of work for the wife reduce joint time in leisure, but not in household production. There is some evidence that wife's education increases joint leisure time. Finally, while age of youngest child has little affect on total joint time together, younger children do shift the composition of joint time use from leisure to household production. Table 3 reports estimates from equation (2) in which we differentiate between couples in which the husband is more specialized in market work and those in which the wife is more specialized in market work. The effects of the difference in work hours are quite symmetric between the two types of couples. When joint time is split into household production and leisure in columns (2) and (3), the two coefficients are essentially identical for household production.
For leisure time, the hours differential for couples in which the wife works more hours appears to have a larger effect than the differential for couples in which the husband works more hours, but the difference between the two coefficients is not statistically significant. Table 4 estimates equation (1) separately for couples whose youngest child is a pre-teen, those whose youngest child is a teenager, and those who do not have children under 18 at home.
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The results in column (1) suggest that there is no relationship between couple specialization and couple time together for couples with pre-teen children. In column (2), the coefficient on the hours differential for couples whose youngest child is a teenager is statistically significant and similar in magnitude to the estimates in Table 2 . In columns (3) and (4), we report estimates for couples without children under 18 living at home, dividing the sample into two separate groups.
Column 3 uses only those couples without children in which the wife is 36 years old or younger.
This sample should disproportionately contain couples that have not yet had children. In column 4, the sample is couples without children at home in which the wife is age 37 or older. This sample should disproportionately contain couples who have had children, but no longer have children under 18 years old. For both samples, the coefficient on the hours differential is negative, statistically significant and larger in magnitude than estimates for couples with children under 18. The coefficient of -4.82 for couples without children and a wife age 36 or younger indicates that a couple in which one spouse works 20 hours a week more than the other is predicted to spend 96.4 fewer minutes together than spouses with equal work hours. The coefficient of -2.53 for couples without children and a wife age 37 or older indicates that a couple in which one spouse works 20 hours a week more than the other is predicted to spend 50.6 fewer minutes together than spouses with equal work hours. One possible interpretation of the results in Table 4 is that for couples with younger children, time with spouse is constrained in ways that reduce the influence of other factors.
These results in columns 3 and 4 of Table 4 are informative for another reason. One weakness of our data is that our sample is a select cross-section of surviving couples and we do not know how long a couple has been married. We can reasonably assume, however, that column 3 disproportionately contains recently married couples that have not yet had children and that column 4 disproportionately contains couples that have a much longer duration of marriage compared to those in column 3. The fact that we find a sizeable negative coefficient on the hours differential in both samples provides some evidence that our results would be robust to a control for duration of marriage. Table 5 reports estimates from equation (2) for the full sample. Because non-working spouses are now included in the sample, wife's wage and the wage differential are no longer included in the model. An indicator for whether the wife does not work is added in addition to the linear control for wife's hours. This allows for the possibility that joint time use for couples with a stay-at-home wife may differ from that of couples with a working wife in ways not fully captured by a linear control for working hours. In column 1, the estimates on the hours differential for total time with spouse are negative, statistically significant, and symmetric between couples in which the wife works more hours and couples in which the husband works more hours. The magnitude is about half that estimated using the dual-earner sample.
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B. Full Sample
Columns 2 and 3 of Table 5 split time with spouse into household production and leisure.
As was the case in table 2, the hours differential estimates are negative for both categories of time use, but larger in magnitude for leisure. Table 6 replicates the analysis by age of youngest child from Table 4 for the full sample.
The primary difference between the results in Table 6 and those using the dual-earner sample in Table 4 is the smaller effect for couples whose youngest child is a teenager. It should be noted that the loss of statistical significance for couples with a teenage youngest child compared to the full sample results more from the loss of sample size and increase in standard error than the reduced magnitude of the coefficient. The estimate for couples with a teenage youngest child is roughly two-thirds that for the full sample.
VI. Conclusions
The source of marital surplus is important as it generates predictions regarding how individuals will sort and match in the marriage market, and what sort of shocks will reduce the surplus and destabilize the marriage. This paper makes a modest step in understanding the source of marital surplus by confirming that couples who are less specialized in hours of work spend more joint time together. This is consistent with a model in which some couples generate marital surplus through gains from joint consumption rather than gains from specialization and trade.
We do not find any evidence of a negative relationship between specialization and joint time consumption for married couples with children ages 12 and under. It is not clear why this would be the case. Perhaps having young children places greater constraints on couple time together. It should be noted that joint consumption of a public good (such as children) also generates marital surplus, so it could be that couples with young children who specialize less on average make greater investments in their children and derive their marital surplus from joint consumption of this public good.
It is also important to recognize that our analysis is conducted on a cross-section of surviving marriages. Our analysis can only be interpreted as a comparison across couples that are currently married, in which case the sample is positively selected on marital surplus, with marriages with smaller surplus having disproportionately dissolved. While there is evidence that less specialized couples are more likely to divorce (Lundberg and Rose, 1999) , our data do not allow us to consider whether joint time consumption is related to the long-term stability of a marriage. Therefore, while we know our sample is positively selected on marital surplus, we do not know if it is selected on a particular source of marital surplus. But our results do suggest that joint time consumption may be a source of marital surplus, warranting further analysis. Table 2 , and are weighted using ATUS personal sampling weights. Robust standard errors in parentheses. + p-value<0.10 * p-value<0.05 **p-value<0.01 ***p-value<0.001 Table 2 and are weighted with ATUS personal sampling weights. Robust standard errors in parentheses. + p-value<0.10 * p-value<0.05 **p-value<0.01 ***p-value<0.001 Table 2 (other than those for wife's wage) and are weighted with ATUS personal sampling weights. Robust standard errors in parentheses. + p-value<0.10 * p-value<0.05 **pvalue<0.01 ***p-value<0.001
